Differential effects of sphingomyelin hydrolysis and resynthesis on the activation of NF-kappa B in normal and SV40-transformed human fibroblasts.
The precise role of ceramide in NF-kappaB signaling remains unclear. The recent observation of differential sphingomyelin synthase (SMS) activity in normal (low SMS) versus SV40-transformed (high SMS) WI38 human lung fibroblasts provides an opportunity to assess the involvement of ceramide and SMS in NF-kappaB activation. Treatment of normal WI38 fibroblasts with bacterial sphingomyelinase resulted in a 4-fold elevation of ceramide and blocked NF-kappaB activation by serum stimulation. Such inhibition was not observed in SV40-transformed fibroblasts. Under regular growth conditions, after sphingomyelinase was washed out, normal WI38 did not show SM re-synthesis nor NF-kappaB activation. In SV40-WI38, on the other hand, sphingomyelinase washout induced resynthesis of SM due to the action of SMS on ceramide generated at the plasma membrane. NF-kappaB activation correlated with SM resynthesis. This activation was abrogated by D609, which inhibited SM resynthesis but not the initial formation of ceramide. The differential activity of SMS may explain the effects of ceramide in NF-kappaB signaling: in the absence of significant SMS activity, ceramide inhibits NF-kappaB, whereas with high SMS, the conversion of the ceramide signal to a diacylglycerol signal by the action of SMS stimulates NF-kappaB. These results also suggest a role for SMS in regulating NF-kappaB.